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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a fuel cell generator 
capable of judging replacement timing of reforming catalyst by 
instantaneously and continuously diagnose deterioration of a 
reformer, a deterioration diagnosing method and computer-readable 
recording media with a deterioration diagnosing program recorded 
therein. 

SOLUTION: This fuel cell generator has a means 6 of measuring an 
inlet temperature of crude fuel gas reformer to measure the inlet 
temperature of the reformer for crude fuel gas 1 containing city gas 
4 and vapor for reforming 31 and a means 5 of diagnosing 
deterioration to diagnose the deteriorated condition of the reformer 
by referring the inlet temperature of the reformer for crude fuel gas 
detected by the means 6 of measuring the inlet temperature of the 
crude fuel gas by receiving a temperature detecting signal from the 
means 6 of measuring the inlet temperature of the reformer for 
crude fuel gas to a relation between a predetermined inlet 
temperature of the reformer for crude fuel gas and an amount of 
deteriorated reforming catalyst of the reformer 8. 
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'-^<7)3Sr ffl7kii»;xi^'x ^'APiasao^^st . 
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sii^^gtc ct 0 ^ai $ afcej«ffl7i<^xi^'x ^ AP 

ia«^^y>;^4b ^jit:^ K®ffl*^^xi.-x AP^ 

H(riB»47^'xc7)jjjieij^ixP2ass:^-f-ssm;<rxi» 
iE^i^im^im^xm^^mxnm^m^^mz j: 

?t^;*'^BiBSSaAPiaKi:BuieSC«^atfOK®Si^ 
«^Mt»£OW^tcBg^f -S. C: J: oTla£K«S«co 

mm •t^mAmm^mmm. 
fdit mmmm.mw,zii\^x . 

^« H«™sf;ira(^JiMSS^EAPiS^&iS;St-|.»f;e/.;?.lBi 
S5^aAP?ai£M^#^i: , 

K« HulBm;yxiiiSggAPffi^i!l^#S*-<i><7)iag:^ai 
fl-t2rSJtmiifi«m;i?xia^igaAPaKa!l^^atcJ: 
55«a •?*^aJ$^i:t»J;irx!8tB^aAPaK*^46^/i,ti. 

fa« ''-«iS!pf;<f;=^fljie5^aApagi:friBffi«5iao^:5'viE 
\p im<nmfsk^zm^-^h .i t j; o t Huisef^^ai^s^^-fi: 
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urn. 

^S«^m?a-t:;PSr«« LtiW^mm^)V:;i.9 -y 

^®mm.<7y^-mM.^mrttx^ .y c: t S: 
■^^«iJistm?f!iii^s«oia®^a<7)^-fi:^:)5- 

at. wim&^mm.x'r><hixtz:^m^mmtKm-^-t 

mmm^-i^^j:h ^mm-^)vt:mm LtzmAmM-^ji- 
x^ >y ^ ^^■th'mmmL^m.ffi^'mmjn^Am 
wmizii\\x. 

f-ck ^ TB>nett«gac7)^-fi:4fc«^^®f-ri.>^T >y 
I m^m 1 0 ] <&nmyi<.mmimAy^'x t m.^ l xm 



%WimiZii\^X. 

«^^i6^a6^^lf^5JrWffl7j<^x>'-x;7;S'APaKi: 

^TBtriBKW^ao^Yt^^a-^Bf-r^^T^ -,y^^-t 

im^miii mi:^x^cr)Wim^m^-t^t:ib<7)K 
mmmt. mE^A:(fxt2S(.Mmykm^t:Km^^t7i<m 

mmmx'-^< ^tLf^ykm^w^tKm-^^xi^'^trno 

^h^mm-tjuimm tt^mAmm-tjux ^^v^^^:^ 
't^imm,)m'^s<r>^'sms.cr>^imm:mizt5\>^ 

X. 

mimi^'xcom^mxa&m^mmi'h xr-yr 

zcox^-y yx-mta Lfzmi:^'xmw.mmxnmi^^ 
^^ii^(>titzmi:ffxRi^,mmj^n-<§^tmBmmmm 
<oi&Mim<om^\Acommzm^-t6 ^ t j; t mris 
KS^ae7)^^'fl:«S^^lirrsxx.yr&Wt- s ztt: 

in^ 1 2 ] nm:^'xtpcr>mn^i^-t^t:i6cr>m. 

®^aT'o< ^titi^m^i^mtRfti^itx^m^nd 
fcib<^mMM^-^y hM -y ^ Ltzmmmtm^mm-a, 
"^^mimm-tju^mm Ltimimm-^ji^x ^ -y sr:s- 
•ttimmm^^m<7)i!Anm:&(o^^mm:mizt5\,^ 

X. 

mESsm:ffx<7)m^m:xn^i:miii-thxr- yy 

z<r,x^ .y r-e^m \.tdmf}x^^mj^ pag^^ 
)^w^ i^Kfz>m:h'x'm^WK p^ t Miesr^iia 
^ ymm<mmz^-th c 1 1 j: ^ xmimM 
^m.<n^\vm.-^w^-thxr- -y T^^^h z t 

mss.ikmmm.i&&m&^mz^f)mtii^tff:ii&mmmk 
mzi. o^i^mi!b(^tifzmm(DmmiA'x?si'sismxn 

im^m 1 4 ] KM^ac7)igs2:^ait- i.3jif^a«a 
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set Srw^sh-r sf»mjS4 ia*K<7)^«?i^«^a. 

cit*« 1 8 ] K®5ia<7)iaK^:giiu-ri,i«5i®^aig 
mism^wm.m^^w,zi o^taj^ti-^vri&w^iaia 

55iK^S<0^ rJ' ^K-ft^<7)BaS04>*^'c.-o^ ail? 

tLf^^«^oj!i»f;i?^ejfe^aAP^tK«^atf05i 
m^m 2 0 ] K®^a<5o^$r^ai-r XX »/ r 



9 ywc%<mm^ty-^^mK'thXT- -y rtris-t i. 

^aoKM^ao^-fk^Kff:^^. 
[it^2 2] iSKiia«oiass-«iifj-ri.xx-yr 

-rs c t t t-s mim i o iB««ojBmmM5g?^ 
ao55t«jiaco^^t:^l)T:e«. 
[»*3S2 3 ] istir^a<^ags-:^ttj-rsxx«yr 

ii^cigit<o^;<rxi8iiop^aA □ as t K«^aoK« 
[tt*«2 4] ffi^iia^^ia^s-«^£B-ri.xx>yr 

ec7)^x -y rx-^ffi LJt:K«^aaK{cJ; ^l'>i^mbt:> 
Cft*3l2 5 1 l&^t^llf*a*>^>5S:®^a<055l®J« 

1. 3. 5. 13. i5tfz\iiitm<7immwmm. 
i«a. 

*i^^»f^S2:^-rset^^gi!h-ri.ii*^2. 4. 

6, 14. i6tfciii8^m<7)mmmim^m, 

[it^Ji2 7 ] KM^a^oKSM^fTj^-fkat 
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7, 9, IK 19. 2ittzii2 3iim<oimm,m^ 

10, 12, 20, 2 2ttzii2 4im<7mmmsL%M 

x^-'x ^ ^ t , mm:^':^ti£i.mmyi(.m^^Km^it7\<m 

X. 

mz^m Lxmm^ titz^mmmj^^zMm lxt-^^ 
m^^mzj^: 'omtK^tL^'imm^mzmm^ttfci'i^ 

;^a6^iX3tmM«^xex«^ffiAPaK, K«ffl7K^ 
xj^'x^'^'APia*, at/«!l^;«f^l8ilffiilSAPia«<0 

ci»*3a3 0] tf*«2 9ies6<^«!mmM^?^s<?) 



v'-x^^rJ'APagSI^^S, Jit^«im;i^^lBiJ^aAP 

t/2iSMi^f*'^Ke^aApag, ex«ffl7j<^x>;i 

JK, K«ffl7j<^xxx^?:J'APiaSE, ^ll/^;i?'xfl)i 
Sf^SAPia^^7)v^-rixA>-o, 3il.v^{i:-o]a±i:iK 

m^=r-^ izi^imm^rnxm-^-r^ zt^z^-^x^nb 

m^mm<om.iz^m^mi^^j:\'^j!iimMmcom 
■itaicr>±mmizm^ t x<7)mm, $>i>\ -^Ji^ ^ yWiitm 
co-mmtzm^txcr>msi^mM.-t^^m. 
ztL^zx o x^i^^tLfz^'KMmc^^^mco±mmi,zm 
h t xcomm. h h ^ ym\M<r>-Tw.m,z^i> t 

[000 1] 

«#:fcfcV^T, 25jM^gaiP{Cfc»ti.aj«;yxo4i-Wt: 

■^mm/{z'^immy"a^y2^i:%mLfz-n ye^-^j' 

[0002] 

i^ffiikm mA\.zm\'^%^m.<nmm\t t 

m^i^-t, mt>zi5\i-^x. nmmAis:^. 2i,±scny!f 
3imm^. 4imT^:^x. iimmmm. sua 
Mmm. 9imMms^'^-i'. io{±jgK#, iitis^ 
7h3i^y>'-^, i2(±M^fflsm, i3«Mf4»;y 

l4{±K«^«^N'-i^*^#F;efA, isti^mro 
r. leti^iiffls^, i7«^|.§i, i8{ij»mffi. 1 
9{smflf®, 2 0{i®^t^jfi§, 2 i{im^m-b;^x^ 

■y^, 2 2{±«ffS!l^#g, 2 3{±m»f«^S. 2 4 
«3S^^B, 2 5«4ft?t, 2 6{S^ffi}^a];j<, 2 7{i^ 
ymm^. 2 8{iM*i5i-^St-^', BOWcTASM 

3 1{iaj«ffl*^«, 3 3{i^^, 3 4{i#fSiii] 
iRffl*^, 3 5<iSff»fiJfflj^;^7"A, seiiim. 3 
7»Sig^JfiSSP;yx, 3 8{i?ii^S, 3 9{4#f;{f;:^, 4 
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7j<. 4 5{i»K*$iJ»#, 4 6{iBii»$iJffli#. 4 7{ia*s5 
4 8{±&®iai. 4 9«ffi:tiaiJ^#S. 5 0{i«p!| 

«Mtti:tl, SUiSh^MI, 5 2{±gfM:$lJffl#. 5 3« 
xi^'x^:?', 5 4ii:gfil:$yffll#, 5 5«?gffijPJ^^S. 

[0003] mTtcH4 ^fflv>T. :L<r><m<r/(mm^ 

T1T*'X4 t-Si3c^lS4 7T-K«;y^ 2 .1 
i: i ^ T L f^f^m^MM ( 3 ^ h - ^ U 

•X 2 1 o^ffiffi 1 8 <7msk(ri'^{YMm m-ni:(f^ 
4'P<DmMmiz^tii^mM'i^^m.mm^-th. mm^ 

—t5 9 iciBTll;^?;?. 4 i)<mm tti. jgKlT# 6 0 

CH4 + H2O CO + 

[0006] ^(J0*3gy •7^i:K«;^"x(c{i, ^tt^fe 
^' -y ^ 2 1 O^Pffi 1 8 cOM^O^MbilHi: 

1 tCjIi'itt, iJsetC^f h^jEE (^I^j14 1.2k 
J /mo 1) tCj:03lS;irA4'c^-®!-(l:^*»'-®!'ftM 
^t^mSiiS. K«;y;^ti:, hSiJStc^LJt 2 0 

CO + HjO it; CO2 

[0009] i^yh-=t V)^--^ 1 1 -Cii, Bc«;<?;^it"^ 
-iS-fb^SligSti > 1 %OT * . 2^ 7 h rj 

WN'-^ 1 1 ■%:^tz^'^ii7-.\±. »4«?t!i-fe/PX^ -y :7 

2 lco»t® 1 8tctt*#$ix. Miisfm?fi<7)^^{c*ijffl$ 
ixS. iTt, i^7h=jyy\'-^'i i(?)aiP;<fXi?5— gptt 
fiJi?S^a7(c'Jt?--f ;?;t^^tL, U^?--f :?';U;^fx6 4 4'<7) 

$ix^ . )Vfix 6 4 com 

^i6;^e6'i,ixyi8£S$W#5 2<7)MS {-t^h 

^ . ?&«mm8^<7)mi^:^mt^& ) t g!Ea$ij«i# 5 4 

, msmm^ 5 4 coMS ^iiiif-r ^ i: i t , 
'f')!bmi^hixim^<7mkm>>z^j:h X d tcigiJiai-f-S , 

H2 -»2H* +2e- 



^^g2 3 x-m!, Lfzw^mm!,^} s 0 taii^iSiajg 

m^^^4 lT'^ajL/cttS^SiaE*^'^^i^^i6/^il 

^*»4«Mai:»3 5 o&t;^sii«aKtB£*S'jffli#5 2 

»r«fflI#5 2<7)raS^iili5-rSittCj;-:.T, 115 
TU;i?'x^*&fi&^«?t!iffi^] 5 0 h teX^Saagtc^-^ 

3tlB7|J;<fX 4 {i. Xv-'x ^' ^ 5 3 T^Wi^lifff 2 7 

t Lx^m.m!^ mmt- y^ivjhfm) t^ym^tirz 

25j«^S8<:0&«gP4 8{c«*&$ti.^. 55j®ffl*^3 
1 (i , X X ^ 5 3 t«*S-r BUt^lS^m^l 5 1 T-tt 
«;<fX2t»i^J^$-ti:l>^i:(cj;'9#S$^l?., xs/'x 

-j^A-::f^yitb^^Xoizmm-ti. Ks^as-c- 

*^U'y^^KS;«x*s-p<<?>ix§. ffl5HJ;ifXco±fig:5J- 
T'& S ^ rJ' V<0*^eScSKJtB ( 2 0 6 k J /m 

0 1 ) liix^x-m^tii. 
[0004] {^:^y<7)7mmcMRm) 

[000 5] 

[isci] 

(1) 

0-3 0 0rj:Ot«?aT'S)l)OT\ ^J' 

1 1 ^zm^^tLi>mizm^UzX 3 lc.^^J!lll4 7S.tA' 
^3<^5 lT--eamii5TiJ;{?X4i:K«ffl*^3 1 

[0007] (>'7hRJE> 

[0008] 

[S!C2] 

H2 (2) 

[0010] -:fj. mtmi^-tjux:?^ •y^2i <7)mim 
m2oui. mj^6 2^mii-^^ynTi 5im\>^x 
IX '9)i^/i^'h^ 1 7 ^^mms.^ i e t Lxmi^-t^ , 

^^©2 sT-mjij t^c«m^maj:>3 5 Ot^t>f»>m>h 
fifzw^mm^ti 5 0 i:gfLfisijp#4 6<7)ras (f 
^«ffl^«*&a) (r>mmzmrs\^x . ^mm^ 

4 6 <7)ra,S 5:11115 L. ^4«^ffiai^J 5 0 t^-^o/cfltc 
«iJffll-r-5 . *^m?fi-fe/l^:^:J' «y ^' 2 1 <5»ffll 1 ST' 
{i. ( 3 ) ittc^-TRlCtc J: 0 . 2il®;<rx4'<?D*5g*«7|< 

[0011] (WpmuLm) 

(3) 
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0 tLxm m^ti^. mimm2 0T^t. (4) 

2H* +I/2O2 +2e- ^ 

(3) (4 ) *ffim?ffi-t;l^X^-y 

^ 2 1 T-o^m?i!isj5E{i. ( 5 ) MzTjk-tTiimbmmi;)- 

Hj +I/2O2 -*H2 O 

ct o T# 4>iX7t:»4SMffi:^j 5 o ti . ^m^a 2 
4T'SE^^>&V^{i:il:5iE-3eBM*^^T;b^i^^f^{^, 

ymt^^Kx ( 3 ) mz^.Ltzwmm-vim^ti^h 

^<^yi^m^^^X%mKmX'Tm.Li. ot-tib. i9x 

^^tt^fzubx-h t . ^m^imi-^tsimmMx i 

iSimm&^^-i'9X'mmm:^x 1 3.4'<o*«^igBf# 
1 o^mtfxs^ynri 5izj: mit^Lfzm&m^ 

12bti>izmm^'±^ZtizJ:0. K«^S8<7)3c^ 
g|54 8 COi&m?:M± 7 0 0 "CaSS X'^j&-t^ , 

ss^i 2oet$^4{s. iummmis^m&^mA ix-mta 
izx^xmm-t?>, 

[ 0 0 1 4 ] . mmmm^x i s ^^cD^^mykmco 

nmKmizJ: K>±^Lfcyi<Mm.b^KliiymM.^^tsdSl. 

nmm^'i—mm.Mt^:^ i4b ( 5 ) ^iz^ Ltz^^m. 

mi§3 8i,zm^tL. 7fc^*i^^7i<4 0 b Lxm^^ti 
fzmz. m:^'x3 9bLxi^^^izM:iii$tL?>, mm^ 
4 o<i, ^7ii^mu2 7izm^ti^ ^?fi^$aJ^k2 e , 3? 

[0015] ( 5 ) iCfc^ Lt:mxmi£Hi^M}BX'h 
^cox\ mmm^>\^xs y 2 1 (r>i§mi. 
osii 1 1 1 (c±#-r s , mmmm^iv-x ^ y^2i<r> 

h tztblzm/Cii^m:!'- tiii:h1^m^~mmz\^±-t:h if. 

^m^2 7i}-i^mimmAi2 e ^<^&^ 6 3 



&iJ:LTg;;t7i<*^ :t>'. »«1 8*»A>i'|.gpilIgSS:a 

KIEL, is^ii^^m-h. 
[00 12] {MAmW^m) 
2 O (4) 

[00 13] (m?tejS) 

(5) 

X 1 9 o-cmr^{c^«$ix^co3&«-«ie<j-r'?>s. ^aj?^ 
si*2 6co«j^fl{i. mm^^ii^mm'm-mA2x^ 

^(^'ms.^wm-h^bi.zi.'^xwm-h . im^^ 

■hm&^mA 9T^^8iS£E**i^*^^^>^L7t©f« 
^>ixfcBir€«o«:tiS:fiE:t)a!l^#S4 9 -C'^^ilfgE;!] 
TMAi^m^h-^ 2 8 l^zm^t. yii^i^^-^ 

tfz. mmm^^&5 5X'^7k-^m^2 7cr>yii{i[iffi 

fz^\,zii , 5 5 -C'^tfJ-lS^ 2 7 O^kfi 

ij^^ib^ib (i>tLfzm^<r)7i<mz^ -ofzZb ^^aj-T -S i 

x\ tm^7iiyy4 3 imi¥^-^xf^mm^2 7iz^ 

#&7K4 4 2-«fc*&-rS . «ffi«?fi'-b7l';^^ .y ^5' 2 1 

*:«-Stll2 7fc«i^$#T.;^^^^3>>§v^«m;i<^||if|2 
7X'^$-ti:fc^^i7)3 K«ffl7|<^3 1 b LX 
m^-ri>lili^<7)7m^i±. ^^lHllRffl7j<^3 4i:LT 

mm^ 3 3 (cfitj^ L. ^ smmmi^xy-A s 5 o^^s 6 
commzmhtL^, m^3 3X'mmLfz^mimiRm:^ 

MM3 4 commTii 5 8 {±. :^7j<^gtf§ 2 7 tcM^^lS . 
[00 161 

mmi^mmL^db-t^mm: i^iz. zcom^cDmi 
mm.^m^m<7)mmj^iz-:>\,^xmm-t^. ^^<7mFAm 

Ui. ^'S^miiini,z:(fX:^xj-7hi^yy^co^m^^' 

L ;^';^:^J•W^fflc7)3!> IbZ^tXi^-oX^^^-oXTffx-i^ 
VfinoZbt,zJ:-:,xn'^tifziXM:^:^'PcD^i^>m 
( ^ ^ y -y r* ) ^ffSC L 7t ^ rJ' VSE-ft^OgT 
*-^.a5t«^«8co^MI;4t^Sri^fflfL. ^^yigYb^i:!^ 

SI. ^ T<0S8S$-tfS:-^-& c: J: o Ttt^jStiioiR^ 

t«fP^***^*^ 0 ^(^mx'mf^iz2SL«mm 8 (Ti^-it^m^T) 
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hi>tz^tX'^yy°vy ^Hx S: i, -> r ^*>^(tixtf 
[0017] *^Hjioam, -&m.iJ:x(D^yr^) 
fc **T# =5rv ^ . ^>mm.<r)^-m:m<r>t:)ti[z-mm^j:if 

xmmmz^iy ot-tht mmnm^mMm.i>znLx^ 
m(o:^'x^^m.i3^'jmx'h h ^oragi^^m l tz . 

mwmm.%mm.(Ti'^\mm-nmkmz^mm-Tvi 

[00 18] 

o < ^ fz^(n-^m.fm^'^m v.tz^&mmm. t . friers 

imss.mmiA'xiSi.'smmxaim.m^^m^zi: onta 

^^mcommzm^-t^ zt^zx-o xmii<&nmm<7)m 

[0019] ^fz^^^mt. WF\:^'xt^mmym.^^ 

x^mn^fci^comMmi-^yv-t -y^Ltiimmt 
:^^y^i:^-t?>mimim-m^mi>zi3\^x. miim 

mto^^ym^mc^mmizm^'rhzb izx-oxmssm 

^'mib-t^i^(ox'h^, 

[0020] t-tz^mm. K«ffl7j<|gm$rMS;{^xt 



mimMtKm^^x%m^'€ofzih(rymM'^^^y k 
•'/i-Ltzmmmtw.immii^(^-^j:^mmmm-^>vin 
m Ltzmmm&^)vx 9-,^ s:^-rs»f«?fi5^€iiM 

mk^^hZh-k^h-thhffiXhh, 

[0021] ^fzimmt. 'immimm.^imijxh 
sriee2®ffl7j<^$:s:jcs$-it*«^-o< •i.Jtis^wsraM 

m x^fzWrAwi^-^ivx 9-/9 i^-thmkmm^mmm. 
tcisv^T. mmm.m^mm.<r)3:.i?jL99xn^^m 

^-rS25C«ffl7j<^^xi;^x ^ rJ'APvS.KaS^St . m 
fsaj«ffl7jc^xi;-x ^ ^ APiaS)il^*f5*^^.(7)as 

i^ttjfi^s-SJtHuieffiKfflTk^Xi/x 99xumm 

^¥atc<t 0^tiJ§tl^K«ffl7K^xi^'xi?^An?S 

JgS:i^*^a6^>tT./icKKffl7K^xi>x 9XnS^t 

mmmmm.<D^ 9 ymm(oM(,zm.-^-r^z t izx 
'yx-msiSLwmm<r>^i[:Am^m}Srt?>^imm^R^ 
^i-hzb^'imti-lhcox-h^. 
[0022] tfz^wMit. mm:(fx^(7)^im^mi:'t 

ym^'y<hfz/t>coscwMm^^mLtziSL's^mk. m 
smmmmx'-^< ^tLfzym^mmtKm^'ttx^m^ 
norz>ib<DmMmi^y\^-( •y^Lfzm\mtmimm 

t:^-t^mnmm.%mms.izi3^^x. mmmm^^'xcom. 
i^mxn^im^-thmA:^'xEmmm.xn'i§^m 
M^^b . mssm:ffxfmmmxn&mm^^m^^ 
£Oim.mtiim^^^imimm:^'xmmmm.xnjmM 
m^mzx K)ntii^tifzm\:tfxm,^immx.n^iiF 
ibmi^ i^ixrzmA:ffxm^mx.nis^ b mss&nmm. 
co^wmm<r>^^ta.<7)m^i,zm-^-t?> a b i oTmie 

bimLb^&i><OX'h^, 

[0023] tfz:^%mii. mi:^xip(^mmi:m^-r 
hm.mm.b. mMmfwxbis^mm7i<mK.iKm^-^ 
yi^m^-^K^fzi^co^mmii^mLfz^n^mb. m 
ieK«^ST'o< i:>tLfz7iimi:mmb^^itx^mi 
'€ofzib<omMn^-^y\^^ •y^Ltzm^mbwti\:Mm 
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^ ymitmcommizm-^-t^ ztizx-^ xmssm 

[00243 ^tz^wmt. w^:ffx t ^nmim%i: 

at. mmLmmmx'-^<i^n.fz^m^mmtRm^-± 
x^ntndti!ib<7)wm^'>ry\^-^ v^tfzmmt 

zcoxy^ 'yrx-miULfzmmA^ff xis^mmmxa^ 
'!!i^&mco^nfm(r>^i\:Mcr)wmizm^-tt c: t izx 

[0025] ^ f^*^Bm. im^':^tzsc«myi<.msi.t: 
Mb. mSE,iM.mmmx-^< ^titzyHm^m^tj^m^'^ 

[00 2 63 tti^^^mit. dsimmym^i:mi)^'xb 

mLti^mmmb . mm^mmmx-^K ^titzTiim^m 
^bRB^^x^m^nofzibcomMM^^yv-^ "/i- 
uzmmbmt^m^^io^^hjmmm-^juirmm tti 
immm-^)\^x9 -y 9 ^^■t^mmmimm^&coiiin 
^scom'(mmijmi,zti\,^x . mts&nmym^<DJii^ 

^99Xn^^mtii-ttXr-'yTb. Z<OXf-'yy^' 
^ta LfziXMm7iimM.:ci^x. 9 9XaiS.^^^ibmiiblo 
it?t3[®ffl7lc^xi^'i 9 9 XnWLmbmBiSmi&mcr) 

j&«»m<r>^i\A(^mmizm-^-rh z b izx^xmsnsi. 

nmm<D^immt:^mi-&x^'yy^:^'thzb 

mb-t^. 



[0027] i/c*^H^«, j&mmym^^^7(fxb 

m.-^Lxm^-t^:ci^ji99b. mmm4:(f x bmBUl. 
m Ltzi&Mmmb . H«iB55lSiia-eo< ^>^i.;t**S:g? 

mbKm^-tx^mz:'fTofzi!b<r)mmMi->)-yY-^ -yf- 

mfAmm^)vx9 -y 9 ^^•thmmmm^mmm.co^'s, 
mm(r>^immijmizii\^x. w5mmmimm.ff>x.i? 

au9 9Xn-MMim^-thX'r'yyb. ZCTiX^-yTX 

^ffl L7t:3Sj«ffl7i<^xi/x 9 9XDi&&i:l'ibm)^^ 

njtK®ffl*^x5/x 9 9xa^bmiisc'xms<^ 
^ 9 ymtm(^mmi>zm-^-th z b J: -:>t mrieKit^ 
S(^^^'(t^mimm'^x7-'yy'i:W'tizb t:mLb 

[ O'o 2 8 3 ^ yt:*^Hj{i^ mm:^X'¥mMi:m^'t 

^tzi^<7)mimmb. mmm:^'xb^nm7\(mm.iK 

9-/9 ^^-thmAwmm^m.<r:>&mBM.<^^\mm 
■amizii^^x. mi!im:»x<mM^mxumi^mi, 

■thx^-yVb. Z(r)x^v \^fdmmi}xw& 

mrnxn^mr^^mti htifzimijxwsL^mxn^ 
&b mmLnm9<^^'»fm(^^i\:&<r>imi,zm-^-rt 
zb^z^-^ xmmm^sco^it^^Bmt^ x^ <y 

[00293 ^tzi^mm. mAfjx-^ffMM^mk-t 
hfii}i^<^w^m.b. mssmaxb^'mism^^K 

b . BuffiKW^BT'o < hfd-z-Mm^mmbw.^^'tx 
5S6«S:=ff dJta^iomwssnf^'hM -j^i.tz'mmbm 
^'(Mmi^^^t£hm^mM-^]V'knm \^fzmAm,m.'<^)vx 
9-/9 'k^'rhwm:fmn^m.'m.'smm.<^^^\mm 
-f^mzawx. maimiixcrim^mmxu^^im!, 

■thx^vy°b. zaix^yrx'm!,\^tL>imi!xmL 

^mxn^^-^'fmk^ MzmfAnxmMmmxsx^ 
^b s'jiae5i«^ai7);>< 9 ywm^<rmwizm-^-th z b 
^z^->x-mm.'§mm.<ry^\vm.-i:wm-hx=rv-r^ 

[00303 t.fz-:ifmmt. mtmmmtmm.i,zii 

<t, mmm^mimm^^mzi. '^m^^fd-z'&mm. 
aias^cj; "o^^m^hixtzmLcyw-mAijxim^m. 

-osrstK \^'^\mw^mzws,'th^-9m{^m: 

^^hZb^^b-thi:, <r>xh h , 

[003 1 3 m^wmmk^mza 
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^ ^ i: m t ^ t COT'S) , 

[0033] *^3|s:^BB{i, msimmmmMmiziii 

flBieeJi«iiaiaKay^#a*^'^c7)ia^;^tt5fi-^*s 
ft, mss&mmm^m^^mzxyymm^nfci&mm 

*f S i: S:#ISi:-t^ t <OTS>5 . 

[0034] s 3^i*^H3{±^ iuie«immm»«^«{cfe 

pas t is.nmm(D^mMm(om<tM(7)mim'=^^-i^- 
-:>^m^L^imm^miz^mi-^'f-is^mi^mi:^ 

[0035] tfc^^mMii. msimimm^mMsizti 
wmmcr>^^\3^mi3mizis^^r . KS^soas^^aj 

[0037] ^fvT^^BSti.. Hui»f«?fi%«JISOK 

nmwiffi^^tmiiTmizts >, , asiiacoiass: «iai 

0l^i^*i64>it?t^iS[(7)Ji«?t!tHf;^'X5fc«^aAP^ 



[0038] i:^2i=^B3{i^ mimpimm^m^scoin 
mm9co^itmmijmt,zi5^^x . Kw^a^oajs^^^tb 

p^t <simmm(7)i&®mmffy^{t&(7)m^A^ii>-^i 
[0039] ^fc^^B^ti, iuieMP«M^«^aoef 

fSXr 'y . Z (DXr--y TT^tH LfziSLm^mx^ 

piasi: K«^aco^ ^ ymtmcomm^^-':>imiR 
[0040] tti^^ma, mmmAmm^mmMcoin. 

■ri.;^x-yri:. ^<0;^-x-yrT;^aiL;tES«^aa^ 

^xi^-y y^^-th z b ^mkb -th . 

[0041] ^fz-^wmt. mymwmmm.<7y&. 

mmm<r>m^mmiimi,zti\.^x . KK^StfoaK^^^m 

tcj; ')^i^^«>^>tt^ci^<o«m;irxiBeer^aAP«aM 

X -y r^^-t^ <r t ^itm t -ri> . 
[0042] ^/c*§gHj{i^ mimAmm^mMsizti 

^mm^m^^-th z b ^nmb-thi>cr,x'$>^ . 
[0043] tfz:^^mii. mBmmm^m^mizti 

^ti. :^ y^-itmb^mm^comm-(:>. ^■s'ymt 
^coffiTji-s«:*A6. mA%m(o%m^zmmm^m^^ 
^v^^ ^ ymmnTmm.\.zmh ±x'ffy9mt:9m.-rh 

[0044] i/c*f&Bj{i, miie«?m«?fi^«^a^K 

K^a<7)5^-fl:^Bf:6«tct>V^T. 3t«iia<0i»MWi«EO 

V£&(7)±mm.iz-s.t t T<om^i:nn-t^ zt izx^x 
^nmm(7)nmmmt:mm-i>^'r'yy^^-rhzb s: 
mib-r^, 

[0045] ttz:^^mii. i«jfe^«M^^a<7)ex 
M^mco^^'imm-j3mizti\,^x . ^si.^msco^^'ymit 
^b^mmm<^mm^'^j< ^ ym<tm<^i&Tmm^-^ 
mAmmco^mifZ^m^Rii^^^'^^^ymm 

^TRBtttcSI. ^ -C-t^aiiaSrfhm-r^ Ztizj:r,Xf&M 
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[0046] ^7t*i^BS«, mm;(f^^<r)^M^m^i- 

:/ ^ A 2: lea^ L rJ >- 1" ^ - ^ M;2.|X 0 ^ll^r ISHi 

±T', mmAHT.-^'smm.xuM. ^m.mymm.^'j 
3.9^ AD^, mfmkij7.'m^m.xu^<r> \ ^-r 

[0047] ^/^^tsc^B^ti. Bi)IBM«V{6^«^S(7)K 

iS<ffi;{^'^5XSSiaAn2aKill^^g. KMffl*^^x 

i^'xi^^'APiasffl^^a, mf'imisxm^m.xu 

\^fzWMmijXiSL'R^WXU\m.. te®M7K^x>?x 
;7^'APiag. StAMX^'^lMrL^aAPiaJScov^-ra 

ixai«$^T.:^^^«>m^>rfx/::Mjra;!r;^K«^SAP^ 

H^sfflTk^xi/xi^ij'APSS, mfm!^-^'7M 

eiE^aAP^aStfO^^•ri^*^o. *-g.v>{4— oljUittt 

m-^y'-^izmitrnm^^x-m^^^ z t i oT^itrt 



mim<7)m'{tM<7)±mmizm^tx'<7)mm. ^^^m^ 
^ ym^tmcoTmmiz^i if^oMBra^thac-r 
ztLizj: -o x^ibi^iifz?&Mmmco^^-it&<^±mmizm. 
1. 1 xcomm. h h ^ ^{4^ ^ >mimcnrfmmz^^ t 
x'commi>zm-:}\>^x . iSLMfm<r>WLWv^m^m^-r?>^ 

[0048] m.m\:^'x^m.mm.xn^^ 
2X©ffl*^^x^''x:5':5'AP?a«. m/m\:^':^m^m 
aApas^ov-^-m*^— $)i>v^{4— ojiiji^i^tB 

«4: K«iiatj!i«!m;«rxtt®^aAPiasa!i^*s. 

:^u^m.xuw,&mm^Wccr)\^-nxt> im. 

1 ffii^Lhs-^a^i. tthiz. ^'^imm^WL. n^mm 

i^x. 9 9Xuis^fS[.'s.mm.<m.m.mk'^^^i\:Mttd.± 
^9>mim(7imi^. 5.tx»fx/xffiiBEiiaApa*k 
K®^a<^3i®M«E(^^-fts*fc{4^ y^im<mm 
t m-^i-^ zbizx-o x&.mmmc^^mmimco^'fmt 

^:*'X^W^a2rffli^T«^ra&g-r^3i«^affiPlc 

mm^z^mmcri^^Amm^wm-th 1 1 1 iijffi 
^'^KKSiaAPaKai^^g. KWffl^Mmxs/xi? 
^Apa«si^¥©. atf»fx?x)8iB^^aAP?aKM 

pas. mfmA^'7w^mxu^<7i\^-rtit^ 

JtltaiaS (i!E»f^-xK®^SAPffiS. 
»xi^'x;?:J'APiag. iit/M^sf;i(?-;^ffiie^SAPag 

<5Dv>-r<i*»— p. hi>\m~-o]A±.) tsj^siacoK® 

13 J: -:> T ^i^tzUX'SMMffy^^it^ t {4^ iS' >-K-fb^ t 

S'Srv ^is^mMmcr>^'(tMco±mm.iz-m.t t x-c^mm. h 
h\^\iy^ s ym\L^(^Twm.z-s.^tx'(mim:^'s.-t 

xexa^SA psia t tt«iis<o5fe® M^os^-fta 
t/c{4^ ^ ymitmcomi^ . jmrnrnTm^ i^^-^^x 
ui^t ^m.mmmL's.mmcrf^imt. tzit^ s ywc 
^oBs^, mfmAi}xm^m.xu^}:.^%mwr> 
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[004 9] 

[ 0 0 5 0 ] 0 1 iz:^^M<7)mmmmm i ^^-trnmi 

*^Bj2-ijiHj-ri.. ^mtmmmm. mAiz^.ttcm 
m 1 tzm Ltix 0 izmmwxiUMmmxa 

2, s.i/mm^':^&twMmxDi&^m^^&2 9 

xi^-x ^ ^xu^mm^n. 3 2 . si/j^mpe^-xjiKis^ 
ui^oim^. mf>m:^xm!mm.xu'^aym^<r^ 

^t^mmmt?>^^<mm^m5mfcizmiffc}^i)m 

c 0 0 5 1 ] mz:^^mmi(^miz-:>\,^xwtmi- 

^mmmm\x\t. -immm:s.<T^xu^zm.m.^ti 

5 3<OAPfclSa§ti/^55j^ffi;^<^Xi;x ^ iS'APig 
«S!(^*S3 2, liSigg«7^0APfciSa$n;t«^m' 
^ffiieg^aAP»S!l^^©2 9c7)— fiJiLhT', W.W^ 

^'^5i«^aApaK, te«ffl7j<^x v-'x 9xu^ 

^^^^-XflfJeS^SAPiajgco— oJJLhSrigltlJL <r 

i^, K^ffl^^xi/xi^^APiastsits^aoexi^ 
ittss^aAP?a;gi:er«sscoK®siittfo^^^tfit;^c« 

^Mli*. t-^ri3t.&S^{ff80K®Sf4 8c7)^-fk*e®$- 
[0052] 5Jf^^S8<^efe«a54 8<7)5X®M^;!,J5^^^t 

t-st, K®^a8<oi»iia54 8m^s;Ec7) ( 1 > 



0. K«^S8<7)^^>-iR^i:$;&iffiT^|,^ -^ostm 

«^aaiP;«rxT'^i,K«;e^-^ 2 taiMr ^ ^ t^z^ 
i^jcmi? 5 1 x'^mmmnimx xh 2 1 at 

^mth ^ 1 1 i ^T#S$ii§3r«^*3l^3 1 c7)x 

i^'x ^ APias, &y#s$ix/ciJrU;!yx 4 1 

*^^3 iti^yva yj^-j; i i ^^/^.^q .j -^^ ^ 

^*^'^>=5r^i^»f7yx 1 <^3J«^aAPigSi.±#t- 

^^^ffliss^aAPiS*. ai>'Br«ffl*^xi^-x^i?' 

'mA8<r)^^'{}M<7)mm^^Xhh, =5:^, /Earn 

^':^^'s.mmxnm>^^ imitfxmmmmxu^. r 

y%«ffl7j<^Xi^-x^:J'APiS«tt. fcCTDtJiOSgcO 

[ 0 0 5 3 ] n 2 2 ^^-rmui 

^tLioc7)i>(^iz'o\,^xii-?:(ommi^-rh, m2 
^m^^x^mmmmm2^mm-ti>. :mmmmm2 
tis 04 iZ7]s Ltim^mt ii.m2 iz^ Ltz j: 0 i,zmm 
^^'^sr«gaApasa!i«^g6. ^Mm^m^:ci} 
X ^ ^ APia^ffli^^gs 2 . at/«?m7y;^fegsggA 

S-eixmK«gBSOAP. xi.'x^:5'5 30AP. 
St^J8Je^g7cOAP(Cfi;t:tC|§(t7t,?E[t. Mmi:f/J^ 
te^^SA PiS^ail^^S 6 , KKffl;!l^xi.'x ^' ^ 

APi&sa!i^^a3 2 , Rv:m4:(fxmmmmxu-&m 

Xi/x;7:5'APiaKc7)fs-^^ St/^fI5rfj;i?X (^^m^efX) 

^S[^aAP;SS«0«#<7)— pJiiiS-gft, f-ubmibt^ 

X ^ APaSS t K®^aS0K®mc7)^Mk4^ 

^^-iK^^^MfS. Sl.T/m^:ffxssi^^mxam^t^SL 

t i'^^-^xis^vmm:8(7)^^tm.m\srt^^^^<tmm^ 
^5^:mf^izBiftij^. Rx/mmm^'xiSimmmxn^ 
mw&^m 6 . arsffl^^jr i^x 9 ^ Apas^j^^ 
S3 2 . Rumm^'xmMmxnm.m^^m 9<r> 
^^-rtii^im. hh\.Mtiimj±xi^\i!,\^tzm.mmitfx 
KS^aAPias. af@ffl*^xi.'x^^'APffls 
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6 5 ^ff^v:(-Kft7t^*-'P^^. 

[0054] »:{C2|s*M»-«CT2c0ftffl(COV^TMBJ-r 

m'xiijie^aApagi!i^^S2 9i7)v^-m*»i ffl. 
APiajK<7)v»-m*»— p. *>.i.v%{i— oJ^Lh^t^^^i5L. 

^Xi/xi^^j'Apag. s.t^'»f;e?';'.ffiigi^aApaEg 

^ ^'APiaKi:2J[«^«8<5D3r^Mii<^*Mbfi^ Jt{±^ 

S6 , K«ffl7Kii^xi^'x 9xn^mm^^3 2 , 
stKi^«xf;^j^j^^aAPia^S!i^#a2 9<^i^-rii*^ 

His ft I. V ^{i 1 fliJiUiT-«iaj xi&iS^IS 

AP?SS. KKffl7K^x>''x^^'AP?ajK, Sy^jSffl' 
^:^B^e£^^AP^a^<7)v^-ri^*^-:>, ftl>(,'>{i— :>m 

^4^'XK«^gA PffiS. tt®ffl*lgSlx>'-x ^ AP 

^jS, 5.t/»4;y;2.BiKggAPia«<7)v>-fti.*>— 
$>i.c^{i-oJ.:JJi) tK«^«8<7)a«ii!mo^Mb«^ 

^{±^ ^ ymim<ommbm^-t^ z 1 1 i oT^sb^c 



[00 5 5] m^^m^B.b 5X'\t. mimm^'B.5t<z 
i5\^xw-.mA:^x&L'RmmKnT^m.m'&^W!.e . imm 

i^^aApaK«^*S2 9c7)v-*-m.*>ifi, fti)V^ 

«i 1 fflmJi-C^ai L7t i^<^.^4;^'XK«^SA pag. K 
affl*^Xi/xi?:?APiajS. atX«sm;<?>^JMi^S 
APffl^cou-fix*^ — ft'Sv^ti— Piyji^iSira;?" 

^ ymimc^m^. a^ffl^^x^-'x ^ ap^s 

l>zJ:'^X^^ibtitziSL'»m!^<r)^'ftSL±tiiij(:$>yeiim 

K'fWoffiT^S:**!). mimm.<7)^mi>z^^^R 
m<^Tmmizmhtx'cr>mm^9\-s-^?> z t j: otbj 

i|Sf;«rx3Jc®iiaAP^;g. KSfflTK^^i^'x^tJ'AP 

[00561 m3i,z:^m^<7)mmmm3 ^m-tmmn 
I.. 03^fflv^T*iiMjg®fi?>i3^siHgt-s. :¥mm 

^comm. 2X«ffl*^^xi;'xi?^APagi:55jK^S 

^;«f^milfiAPiaJKfc K«^a<^5Jz«ftl!«!Eo^-ft* 

tti\i.yi'S'ymAt^(^mi^<r>\^'fixi]^ — fc-Svitt— 

[0057] »:t2(s:||i(|Jg®eiJ3 Of^ffltCOV^TSiBJ-r 

^mmmmsTit. 55f®^ffl8coAPtc^a$ti. 
3tiM<ffi;*'>!.KMSiaAPiaesii^#S6, xs^-xi?:?' 

5 3<OAP(ciaS$ii/c3i«ffl*^^>''x ^ ^' APiS 

jg?a!i^¥S 3 2 , ai/^«^a 7 (^xni.z-&m.^ixtzm 
fA:^xm^mm.xuxgLm^'^^m. 2 9 cdv ^-rix*^ 1 m. 
hh\>^\iim&±x\ mm\A'x^mmmx,ui§^. k 

«ffl*^x>'-x:?^'APag, m^imif:^U^W 
XU^cr>\,y-fttj)>~r>. hh\At — PliLhtr^ttiL. 

zti(:><r)^m\i!,m^^'^imm^^5^zm.mLx. a 



(C14) )0 0- 1 88 1 2 1 (P200 0- 1 88 1 2 1 A) 



S6 6tC*>V^TBC®^M?fljSi!l^#g4 IX-mta^tliE 

n7Simm^^^2 9cr)\,^-rtii}^im. $>^\<H±im&± 
x(^wmiWM.'th:ih.\,zi,r,x. ^^-mkimmmm 

[0058] Syfem^Br^S 5 . »#^if¥S6 5 . 
■r-rJ'aS^^Se 6{4, *#:e<jfc{i:, yt-y-^/Unvtr 

( PC ) ^tcj: 0 , f}m^cmnmm.\z%m^ 
tifz^\mwTX2yvMzm^\^xmn'^ivh , 

[0059] ia5«*^BHi7)||M?^®^J{cf«l,*^m?fi 

[0060] *^MJ^fls«?ij(cf^^«jpt«?af6m^s-e 

»i. i&«^S8^Anfciga$ixfclSMiPfXfXi«J[@^il 

An?S,Ka9^#a6. xS>'xi?^5 3cOADtc^S$it 
^cKMffl^^x >?x A PaKSy^^S 3 2. RV^ 

mLmm i coap wjiha p^ 

2 9 tfo V m, $) s V ^« 1 nj^Uif. 
mmAijx&mmm.xu\^. K®ffl7i<^xi/x 

[006 1 ] ^LT. #ag}ffl^#P56, 2 9, 3 2*- 

C:il<i>OiaK^tiJft-^S:^ML^Br#g5lCjMft-ri. 
(;^-r-yrS2) , 

[ 0 0 6 2 ] c:ii^.<^jajg:^i±jft^^SfiL/c^^ 
•fb^Sff^gST', f-'-:?jSS?^S6 6t::fcv^TK«gffi 



«^aAPaa^i^v^-m*>-o, $)^vm4— oiiLt) 

[00 63] ^ix{cJ;-?T, K®gB8<7)K«M^<7)^^ 
[0064] -r=3rt)^, »TJ&^Bf¥S6 5T'(4, iE»:f 

^'x5X«^SAPiasa!i^¥®6, ffi«ffl*^xi>x 
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